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1
DEVICE FOR HANDLING OBJECTS

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application is the national phase of International
Application No. PCT/EP2012/000863 filed on Feb. 28,2012,
which claims the benefit of priority to German Patent Appli-
cation No. 10 2011 014 674.1 filed on Mar. 22, 2011. The
entire disclosures thereof are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates to a method and device as
well as to a manipulator for handling articles.

(2) Description of Related Art

There are known mechanical and pneumatic gripper sys-
tems which are used primarily in automated gripper systems
for the manipulation of articles, wherein adjusting the gripper
to the shape and sensitivity of the articles to pressure to be
moved involves elaborate settings and control functions, also
necessitating a very accurate detection (possibly optical) of
the position of the sensitive article to avoid injury or damage.
These include food, such as raw eggs, hollow chocolate
sweets, plants, fragile technical products, etc.

Devices are known from the prior art, having a complicated
mechanism, which adjusts the articles to be gripped and
requires a complex control such as an interactive system of
control sensors. In addition to this, manufacturing such a
mechanism is complicated.

BRIEF SUMMARY OF THE INVENTION

The invention has the object of proposing a method and a
device and a manipulator for handling articles, which avoids,
or at least greatly diminishes, the known disadvantages of
prior art.

This object is firstly achieved by a device as follows.

The inventive device for handling articles can be advanta-
geously zoomed into contact with the article until the retainer
holds it tight. For this purpose, the air chamber may be
already slightly inflated in thus helping to avoid a “hard”
contact with the article. After a connection has been formed
between the retainer and the article, the device may be moved
in any desired manner and in any desired position, in which
the article is to be released from the device again. This is due
to the advantageous embodiment of the device according to
the invention without damaging the article because the air
chamber is inflated resulting in curvature of the air chamber
gently and gradually pushing away the retainer, rendering the
holding connection between the retainer and the article in the
contact area no longer sufficient to retain the article. During
this process, the fact is exploited that the outer shape of the
article does not adapt to the curvature of the inflated air-
chamber.

In an advantageous embodiment of the invention, the air
chamber of the device comprises at least two layers of woven
textile fabrics. Although it would be possible to fabricate an
air chamber made of plastic film, or other soft materials,
engineering the air chamber with at least two textile fabric
layers is considerably more flexible, while allowing a univer-
sal design as well as the advantage of determining the desired
strength of the material, and this highly economically. A
variable setting of the specific retaining force of the retainer is
easier to accomplish.

15

25

35

40

45

2

In a further advantageous embodiment of the invention, the
air chamber has at least one seam extending around the two
textile layers of fabric. The seam now makes it possible to
apply applications, such as retainers and the like in the direct
vicinity of the air chamber. It is course, just as possible to
arrange such applications directly in the area of the fabric
layers.

In another advantageous embodiment of the invention, the
two textile fabric layers are actually stitched in terms of
stitching along the seam as such depending on the desired
strength or safety requirement with one or more of the seams.
Alternatively, an adhesive bond or weld and the like could be
used.

In still a further advantageous and particularly preferred
embodiment of the invention, the two textile layers of fabric
are interwoven in one piece (OPW=one-piece-woven),
wherein said seam represents a single-layer portion surround-
ing the two textile fabric layers (two-layer portion), as a
woven seam in surrounding the air chamber. With this
embodiment of the device according to the invention all the
advantages of OPW technology are now available, only some
of which will be mentioned here. Employing OPW technol-
ogy with all its advantages now makes it possible to fabricate
the air chamber fully automated in just one single step. Weav-
ing the air chamber, configuring and customizing are now
done with the utmost precision and at the same time. All
additionally necessary steps in the work required in other
technologies such as positioning parts of the air chamber
relative to each other for stitching, positioning the stitched
seam and the stitching itself, etc. are now eliminated, there
also being no further need for any special sealing of “stitched
seams” as required in any customized solution.

In another advantageous embodiment of the invention, the
retainer is designed as a bonding coating containing an adhe-
sive as may be affixed to very lightweight articles, such as
undercured silicone.

In yet another advantageous embodiment of the invention,
the retainer comprises magnets. This embodiment has proved
to be a great advantage for handling ferrous metal articles.

In still a further advantageous embodiment of the inven-
tion, the retainer comprises at least one active face of'a Velcro
fastener.

In another advantageous embodiment of the invention the
device is characterized in that it comprises a plurality of
spaced-apart air chambers and a plurality of retainers dis-
posed between the air chambers, boosting reliable function-
ing whilst greatly adding to the number of possible applica-
tions.

The object is also achieved with a robot or the manipulator,
characterized by at least one device for handling articles.

The object of the invention is further achieved by a method
for handling articles, which is characterized by the steps of:

e) moving the device with its side comprising the retainer

to the article for handling into a first position,

f) allowing an adhesive bond between the retainer and the

article for handling, thereby retaining the article,

g) operating the device to a desired second position,

h) releasing the article from the retainer by inflating said at

least one air chamber.

The advantages of this inventive method are obvious as
already presented in detail above in the description of the
advantages of the device and its deployment.

In accordance with the invention its prime aim is advanta-
geously to introduce OPW components in areas such as auto-
mation, logistics, packaging and the like in thereby substitut-
ing complex solutions by simpler solutions. The functions:



US 9,061,422 B2

3

pick and place are controlled by applying pressure and dump-
ing pressure. Manipulating is done, as before, by a robotic or
manipulator arm.

Construction elements for the production of OPW compo-
nents are, for example:

Integrated elements (designs):

X-tether

tube-tether

tubes

Combination OPW and customized components:

combination of tubes and sheet fabric

combination of tubes differing in diameter

More:

pheumatic connections

coating (plating)

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

For a better understanding of the invention it will now be
briefly described by way of example embodiments with ref-
erence to a drawing, in which:

FIG. 1a is a simple diagrammatic top-down view of a first
example embodiment of the device according to the inven-
tion.

FIG. 1b1s a section view of the device as shown in FIG. 1a
with a non-inflated air chamber.

FIG. 1c is a section view of the device as shown in FIG. 1a
with an inflated air chamber and lowered article.

FIG. 2a is a view of a second example embodiment of the
device in accordance with the invention with Velcro or mag-
nets.

FIG. 2b1s a section view of the device as shown in FIG. 2a
with a non-inflated air chamber.

FIG. 2¢ is a section view of the device as shown in FIG. 2a
with an inflated air chamber and a lowered article.

FIG. 3 is a diagrammatic view of a section of an OPW-
woven web, in which individually designed fully fashioned
woven components not being cut out yet are evident.

FIGS. 4 to 7 are diagrammatic views of an example
embodiment I, “transfer gripper” in different positions of the
device.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, the same or analogous com-
ponents have the same reference numerals.

Referring now to FIG. 1a there is illustrated a view of a
device 11 according to the invention with—because situated
between fabric layers O and U and therefore not visible—an
air chamber 12 formed preferably as OPW. Single-layer areas
in the interior of the device 11 and the surrounding seam are
designated EB. The air chamber may also consist of two
layers of fabric O, U stitched together conventionally. In this
example embodiment, a retainer 14 for articles 16 in the form
of'an adhesive coating (FIG. 15) is secured to the air chamber
12 over the entire surface, but not necessarily so. At points 18
and other points, the device 11 can be attached to a manipu-
lator or robotic device R (FIG. 25). Provided above in FIG. 1a
is an inflation port 10 for the air chamber 12.

Referring now to FIG. 15 there is illustrated a sectional
view A-A of the device 11 along the line A-A of FIG. 1a. It is
in this position that the device 11 is in contact with the article
14. On the retainer 14 attached to the air chamber 12, config-
ured here as an adhesive layer, the article 16 is adhered and
can be lifted in the direction of arrow H, and then forwarded
by any means as desired. FIG. 1c is a view of the device 11
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after inflation of the air chamber 12. Clearly evident is how
the length of the device 11, due to inflation of the air chamber
12, has been reduced to twice the distance V from the original
length. In this arrangement, the air chambers 12 and with
them the retainer/bonding device 12 have become curved and
by reducing the contact surface with the article 16, the hold-
ing or adhesive force is diminished such that the article 16 is
no longer held and is released from the device 11. In the
illustration of FIG. 1¢. the device 11 according to the inven-
tion has just deposited the article 16.

Referring now to FIGS. 2a to 2¢ there is illustrated how in
an alternative embodiment of the invention the retainer 14
formed as an adhesive layer, is replaced by a retainer 24,
configured, for example, here as Velcro strips 24 or, for
example, magnetic tapes stitched into place. Function and
sequence of functions correspond to those of the first example
embodiment.

In both variants, the placement function is controlled by
pressurizing the OPW member 12 (involving shortening, area
reduction, third dimension, especially also shear forces).

Inthe following, reference is also made to other advantages
and special features of the invention. Engineering the air
chamber as an OPW component allows variable adjustment
of'the absolute adhesion. This design is possible by being able
to individualize weaving to meet the requirement. The adhe-
sive coating is particularly suitable for light articles. The
customized combination of different textile components such
as OPW, and sheet fabrics opens unlimited design possibili-
ties. The mechanical movements afforded by the pressuriza-
tion (thickness, shortening, reduction of the support surface,
rotation, traction, shear forces/motion) can all be made use of.
Now, individually adjustable and selectable are: the transfer
by varying the setting of the retaining force of two devices in
accordance with the invention configured simultanously as
grippers, the relation of bond strength between adhesive sur-
faces and the reduction in the adhesive force relative to the
force by weight.

Referring now to FIG. 3 there is illustrated a section A of an
OPW-woven web, in which individually designed fully fash-
ioned woven components not being cut out yet are evident
with integrated design features, X-tethers, tubes, traction
threads and the like, or e.g. inventive devices 31 provided with
air chambers 32 wherein the arrow K indicates the warp
thread direction.

Further Features of the Invention:
Adhesive Gripper/Lifting Gripper Invention

The invention has the object of providing a gripper featur-
ing variable adjustable absolute adhesion, partly or fully
faced adhesive by means of undercured silicone, Velcro, mag-
nets, for example.

The specific adhesion of the adhesive can be configured
and set to meet specific requirements. The total force of
adhesion is derived from the product of the surface area and
the specific adhesion.

The absolute force of adhesion is varied by mechanical
deformation in reducing the adhesive surface area, i.e. reduc-
ing the number of points of adhesion.

Example |

Lifting Gripper

Given: Weight of item to be moved: 80to 100N

Given: Specific adhesion of the adhesive 0.5 N/em?

surface

a) Gripper parameter, lifting adhesion >100 N (resulting from the

max. weight of item).
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-continued
=> Gripper surface area >200 ecm?
b) Gripper parameter, releasing adhesion <80 N (resulting from the
min. weight of item)
=> Gripper surface area <160 ecm?

Implementation is as described above and here again in the
form of an OPW gripper describing an adhesive-type OPW
component. In FIG. 1a an adhesive surface area (here >200
cm?)) is assumed featuring adhesion. In FIG. 15 the entire
adhesive surface area comes into contact with the article 16
(item). Reduction of the adhesive surface area in FIG. 1¢) is
achieved by pressurization. Since the item is connected only
tangentially to the adhesion, this reduces the adhesive surface
area (here <160 cm?) so that the item releases itself by its own
weight from the gripper (force of the weight>absolute adhe-
sion force).

Example 11
Transfer Gripper

The given values are the same as indicated in Example 1.

The transfer gripper A, B as shown in FIGS. 4 to 7 uses a
device 41 in accordance with the invention with air chambers
42 and arranged thereon a retainer 44 configured analogous to
the example embodiment shown in FIGS. 1a to 1¢). The
article or item 46 initially adheres to the gripper A (FIG. 4,
left). The adhesive surface area 44 is not initially pressurized.

The gripper B moves as indicated by the arrow S in the
direction of Gripper A, resulting in the item 46 coming into
contact/connecting with the adhesive surface area 44.

Reduction of the absolute adhesive surface area is achieved
by pressurization of adhesive surface area 44. Since the item
46 is connected only tangentially to the adhesion of the adhe-
sive surface area 44, this reduces the adhesive surface area 44
of the gripper B and thus the absolute adhesive force of
gripper B being greater than that of the gripper A. In this case,
the absolute adhesive force may also be greater than the
weight of the item 46.

Referring now to FIG. 6 there is illustrated how grippers A
and B in being moved apart, gripper B moves in the direction
of'arrow L, the item 46 remaining on the gripper B since here
the absolute adhesion force is higher in becoming detached
from gripper A. The process is reversible and, except for an
orientation against gravity, independent of the spatial posi-
tion.

A reversal in function is feasible, depending on how the
surface of the item (article) is textured, resulting in it becom-
ing released from the gripper when the pressure is relieved.

10

15

20

25

30

35

40

45

50

6

What is claimed is:

1. A device for handling an article, comprising:

at least one inflatable air chamber that comprises at least

first and second layers of woven textile fabrics, the air
chamber being inflatable between an inflated state and
an uninflated state; and

a retainer comprising a contact surface interposed between

the air chamber and said article, the retainer secured
along one of said first and second layers of said air
chamber for holding said article,

wherein the retainer has a specific adhesion and exhibits a

force of adhesion that is a product of the specific adhe-
sion applied over the contact surface,

wherein when the air chamber is in the uninflated state, the

contact surface of the retainer defines a first value such
that the force of adhesion is sufficient to support said
article against the force of gravity, and

wherein when the air chamber is in the inflated state, the

contact surface of the retainer defines a second value that
is less than the first value such that the force of adhesion
is insufficient to support said article against the force of
gravity and said article is released from the retainer.

2. The device as set forth in claim 1, wherein said air
chamber has at least one seam extending around the two
textile layers of fabric.

3. The device as set forth in claim 1, wherein said two
textile fabric layers are stitched along the seam.

4. The device as set forth in claim 1, wherein said two
textile layers of fabric are interwoven in one piece, wherein
said seam represents a single-layer portion surrounding the
two textile fabric layers as a woven seam in surrounding the
air chamber.

5. The device as set forth in claim 4, wherein said retainer
is designed as a bonding coating.

6. The device as set forth in claim 5, wherein said retainer
comprises at least one active face of a Velcro fastener.

7. The device as set forth in claim 4, wherein said retainer
comprises magnets.

8. The device as set forth in claim 1, wherein it comprises

A plurality of spaced-apart air chambers and

A plurality of retainers disposed between the air chambers.

9. A robotic or manipulator device, comprising at least one
of said device for handling an article of claim 1.

10. A method for handling articles by a device as set forth
in claim 1, characterized by the following steps:

Moving the device with its side comprising the retainer to

the article for handling into a first position,

Allowing an adhesive bond between the retainer and the

article for handling, thereby retaining the article,

Operating the device to a desired second position,

Releasing the article from the retainer by inflating said at

least one air chamber.
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